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(54) MAGNETIC RECORDING MEDIUM AND ITS MANUFACTURE. AND MAGNETIC RECORDER 

(57)Abstract: 

PURPOSE: To precisely write servo information. 
CONSTITUTION: Pits 14 are arranged on a servo information 
area 10 of a magnetic film F formed on a substrate S at an 
interval in the direction of an information recording/reproducing 
track width. A magnetic signal area 15 magnetically recording the 
servo information is formed between adjacent pits 14 so as to 
reach the pit 14, and both edges of the magnetic signal area 15 
in the direction of the information recording/reproducing track 
width are formed by the pits 14. One or plural magnetization 
inversion 15b are recorded on the magnetic signal area 15. 
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$ nr -5 emfas^<«<* ic 43 T . 

A« ca m c J: t3 T ^ s n gs: ® ?8 a (t ^ «s *a s ^ 

[It*«3] mlBEIHlBlfcDJSglStaiSttiK-iSJ^^^nT 

t T- ^' {CIS® $ n 5 T - ^' «1S i: fc «S«i^ in 

S nr VI -5 lK^t2fit«SE# t *3 T . 

tD^ I ^ ^ ^ <t o T fi£ $ n « ^ © 1^ ^ it ^ M 
SS^bEiteAiBdlB 2 •:3 ©X y v t HJ 5 J; 5 t ISgi $ tiT Vi 

[if 5] mmm'&^mi.m.'^m\zs i , b, 

C, PXttGe&SSSi$-S-5C:i:{c:J;i3)^^L.fct>OT" 
* 5 d t «iRrS^ i 1 5 W*:i 4 SE«©fi8§C8a»iS#:. 

|6] tc =F ,S tclB M $ n T V i c i ^ # if: t T -5 « * II 

1 ~ 5 rois-fn*^ 1 ^isKoea^iB^iSft:. 
iii^?iji3ssnT*5i9. m%^^^(Dm%mnm.m\zmm 

O V i T *i S ?S: ^ {4 S ^ ^ ft ^ £ 4 fife BJ «l T * S c: 
<!: SiRFSS .h-r * W*:5 1 ~ 6 ©VJ-rn7!i> 1 ig|3«OS!St 

ytfilft: K ^ IS tj- 6 n T ^ r t S <!: -r -5 it * 1 
t-rs if 1 ~ 7 ©Vi-f 1 ilia«©SJ^iB 
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M1-§:*(Ri©i>;^t< th-mzhJ-y =J^^-t^ct^ 
i^mt-r?)!!*^ 1 ~ 9 ©v^ftiA^ 1 isfHiEojiMia® 

[ii^iiii] h5 -7^:^^pl^c:iI2^■rs;^ISl^cp^t■r 
#Vir i«;#ii<!:1--5tt*Jl 1 ~ 1 0 ©Vifn;*^ 1 JSgE 
«©]i^fB^j%^. 

*^'fB®$n^>'-i7ffi^<h. m.%^y H©taiEW^fE© 

n^ffl h7<;/i">^©jit«e*a^-r?)if?g*iiEgisn5ji 

SE ^ $ n fc IK fb M ^ C J; 5 If ^ h3 sE 3i fie iij iqi ffl It IB -C 
$.?)C:<h^#a^i1-5ii[*:Sl~l 1 ©Vi-rn US IB 
ic®lK^IB®®#:. 

20 mm\z^-oxmmiixx\^^:Lt^<^mbt^mii!.-s^i 

2lB«®KmiE^i«#:. 

-i'1f?g©'>JS< 1 oAi. HulB^ltl^tJ^^Snit 

^^iSttM^ K J; -3 TiB^ $ nr vi 5 ;i t ^iltm t -r s If 

2|Ei£®«mBBfiS«f*o 

Trfesc:i:£#ii,h-r5il*JSi~i 4©vi-fny5^i 

]ftBI£©«i^SB@^#:. 

30 ^©>''^^->T^)t< X-vg'>^7*bT> 

tf $6 ^ )ic © ii fie *j n ffl tf =s M « (c {J $ n 5 < # IS © 
3fS:'^tjiHRif*jgfi)cf*m 1 ©isi, m^mmtim^ 

$ n fc » ffi t K 14 18 * -t tJ )K m -r 5 m 2 © I g t . 

If ^*»t)itJ?g 3 ©iSt s^tjc: t Si iif^lf 
1 2 tE«©^mtE©ia^#:®i!liS:;&ffi. 

mmm(ommu'mm'^mmm\zjim-^n^-<'^W:^(Dm 
tifcmmzm.^m-^^tim^^mt^%2(Dr.mt. m 

2tS«®Siai3®iS#®Mig;^S. 
50 [»*S18] S«(ciSttilS:^tJ)l^ll®t5^ 1 
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^ o ii fi^ $ij ijp ^ tf $g m fc ji^ ^ ^ n ^ # ^1 o SI ^ ffi 

Zgt$fiS;lT?^j:§Ct^4tiS[<tT§iS*3i i SIS 
«c7)il^fE^I«fr<DK3a:&ffio 10 

ti ^ ^ EP jUP b T ii 15 ?^ 14 m ± ® ^ - IS] ^ ^ b T ^ X 

^'ikt^r.^h^^t^z^h'^W^h't^mik'S^i^. 17 

ik® & iRjffi^b-r ^ xs ^ * ;^ct ;i t ^ <h 1" ^ 

ff5R:S16, 1 7Xm 8fE«CDlSfLiB®a^^OK^;& 20 

[fS^Ji 2 1 ] if 1 1 5 cDv^rti:^^ 1 iKciam 

fT^aiMA>;; K fj lEamfE^ «^ M b T mf !B^^ 

[||*:a2 2] mllS«^^fB®ii#:OI^S8ffi1f^«i«. 
7 H U ;^ ffi It S^^S i/- ^ jO^ ^> ^ ^ ^ n § 

^^^bT, MfBIWI^'ff 7 F l/XffilflgJ^t;^-^ 30 

gi^'ttfc:<h^1*^S^T^it*Ji2 1 lEitO^gl^lEi^ 

[11*112 3] m^m.%^v H(^^4g*(56fjf^^fT-9 
fjfEi^^m^M^t::fE^$n/cS!{b^fe^^tii 
bfc{I-^^±iS^r)ft'r^¥P^<^:. ^ife^^ltb^cft-^^IS 
5^TS^S<i:. «5^^n:t{i^€:^SJ^-r§^lStK^2 

©1t>:^;^7J^-J^H^s<i:. wie^ i 2 oi^>7' 

[ 0 0 0 1 ] 
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?g:*SRa'^OS^^fE@tj«*^ffil.^rc«t^^|E^gStm 
[0 0 0 2] 

3j?ir^^<hx-5^^fE^-r^1SS:<D7^ 

55-20302 ^^|g#HS) , 
[ 0 0 0 3 ] ^^CCOSc^a^x^X^J'SMTrti, iim 

(STW) ^ffil/^TfTt)n^o •t^'cJib-^. ^^x^X^ 
&§^tfSi]b/ct7&^f>^^7'^X^Ox-3^Htc. 
[ 0 0 0 4 ] 

[^Bj7!?^^«^*bi:-5 chT^i^^] t5fEfif*(7)7:t--'7^:/ 
[ 0 0 0 5 ] H 1 4 fl. mn.y'^ X^<^a5^x-^ h ^ 

osffis) (orn^m^mz^Lx\^^^. mi 4 

itm\t. ^(D^^bui 5 i(Dwimiz=f'Mmznm'^nrz 

]ij^fBi^b}tV^t)»3)§A-X h/1i$^->) 14 1 a^C^ 

D^as^n^. ipiiifc:, (k + x) ^-^-t^^^ ^<Dh 

yy^ +^L^iS 1 5 2 (D&M^j:. ^cD4^^L>;g 152 coMfJJ 
tcf-.*J|^(c@es$nfc-*i-c7)^^{f -^-^^ 1 4 1 btci; 
D^l^^n^o x-:$^tE®/^^fflOi^m^'> H^^> - 

n<omn.m^mi0,i 4 i ax^^ i 4 i btciE^^nfci?- 

-3^^1f$g {hy y ^]^'iftmm ^m^lhhX^'bUl 5 

1 X^^ 1 5 2 ±tCfig^ft?)$n. "t-^L^^ 1 5 1 Xti 1 5 

2 tciifi^t-^o 

[ 0 0 0 6 ] H 1 4tC^1-J:'5tC, k#-fei57 ^CD h ^ 
^^'b^^l 5 It (k + x) ^'^{/^(Dhyy^^^bm 

1 5 2 t(DrB^i<z\t. m^ef)^^cx^^^. m^x. k# 
±^ ^(D'^-t^mmz^K^itm^isb^n^m'^t (k + 

x\ m%^y \'<D^mim\zrnf)^^\:^. tsiE^ge 

^eflft^m^l 4 1 a^^Jti 4 1 b$»#i^tJ^ 

\z. m^y"^ 7.^(D\B\^mm^m^^y ]^(D^mmm(D 
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[ 0 0 0 7 ] ^^&.m,o^mt. amfs^(^i#i4^^M 

X7 V 1 4 2 a:S:a^'l 4 2 ^tt^rt OSI^Iii^^^cf: 

2 a25:r;i 4 2 b ^^^Lxm%-\y F;^«iifiei-§^ 

[ 0 0 0 8 ] ^ etcfpl 6;6^CDlMSTil^{f -^^^ 1 4 1 
aXfril 4 1 bC0X^> vl 4 2 aiRlJ^l 4 2 bfc. 111 
4 0<^'5:^j:a^m^®«<^^ffigRl 4 3 7!i^?^^S;$n§c: 

{tm.i)^'^m\.. m%^y ^(Dit'^t^-^iEmtu^. 

# # J^: ^ ± $ ti: ^ r t ESi § t "5 Pnl jg 

[ 0 0 0 9 ] *^Bj0gK)i±. ^\f^mmxi^-t^^n^ 

^z^^y'-^m^o^jE^^mtimmLtzmmmmi^^ 

[0010]" 

mm^m^t^rcisb(D^m :^mm\z^\.^x\t. 
±fcj^^$nrc«ttje&«SA. m^m\z\m^(D^nfE. 

mmm^nrc^-t^\tnmi^ty'-^f)mn.^\ztm 
'^n^^'f-^mmtizmm^m^nxi.^^mmmmi^ 

^Em'p^m^mmz^'DXM^t^zit\zj:r^mt^E 

yj\^iz^nts^2'D(Dxy i:^iimn\\z^r>xw^jii -intern 
^(DM^imm^^t^^ mt^mik<Dm%{B^mmz\t 
1 mx\mm(omi\:Kmf}mB2^(Dxyz^\zm^xo 
\ZB^m-^nx\^^^ct^^WLtir^. mmco^mzitm 
mm^mj^^ nx ^^x h V . m^-^nx\^^f^<xh 
cfcvio xyzy}-^. m^(Dixt>y)\zmim\zs i , b, 
c. ?x\tGe^ifKm^^rctm^mm\z^r^xm^L 

[0 0 12] -^-t^^nmmom^mnmi^om^hy 

y ^1j\^\zm^mm-^n. hyy^O^^lz-oi^X. 

mEn\z^n^nm-t^m^(Dm^iB^mm^h'7y^ 
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%iM^mi^^ztEmi^tircmi\:K^^'^-t-itmtLx. 
hyy^(D^^\z^\^^x&m^is,u^&mmmis^^± 

^^Eos^) m(D'^-t^^m^mm'^mxi>Ki . ^-t- 

^ (D^^\zr:>\^X. m (mmEcoM^T, m^n) 

4S S ^ IS tt ^» tl T T ck o 

[0 0 13] T&m.^^^'^-BLnmWiRmt.. m%^y H 
10 OfiSHM^^T&M^^^f WfB h ^ ^> co#^ 13 

%{t^^m^V y y ^ I5^\z^m'^ ^I5n(^^>f^< th 

[0 0 14] ^t-Tj^tt^M^jiS'^. mmmmi^mm-^ 

20 mhy y ^^(D^^'i^t^mm-r^^mtimm-^n^'^'^u 
mmmmm^t^^/vx^K> . mtm^m^mmizm^ 
^\zMm'^n^m^^^'^mmmmmt't^(Df)m^L 

[0 0 15] *fc, i^saif^, 7 Hi/x^tf^&r;>'- 

^if#so/j>;^j:< i:^) 1 m&mizmj$.^nrzmmx 
mm'^^mmiz^-DXimr^t. ^n^o^m^^mn. 

&^i\zmt'^tSCt^^^mtf3.^o hyy^<D\fy^\t 

3. 5uLmuytt^<Df}m^L\^^om^m^Bmmi^ 

30 xmyt. ^mm. x7^>^l.t. i^-4^tf isM^oii 
mmmm^mmzm^'^ti^^^miko:)m^^^mm 

(DVyy^My^^^ ^^^<DiK^Um^'^^mm%^y 

[0016] ^^^mom^n'^-y\t%') v ^^yy a 

fz. IH]flA':$^->^ff^^t^lS<h. ^ttm^^t^E^ 

tji^ji. -mm.^'km^\^xm^m(r>^^^-'i5^^ 

\\:.\.fz\^. m^m.t^^^'^'t^i^%-^%mhxmYf\x\t. 

\^xm{\LK%.^m=^'^t^z.t\z^y)\=s^ z.tf)^x^^. 
i\:^&^m^mmmLxm^'^t^:it\z^^xnz>ct 
50 [0017] :^mm\z^^mm^mmm:\t. mBmm^ 
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y^^^&t^^mt. miRzfm2(D^>y)it^-)v 

[0018] 

m^ihL{zmhrzm^fi\z^^ ct^^x^. ^tzxy >?^c 
^m^^X'^-:^^mm^m^t':>x. m^-^nrd^mm 

hy y ^ ±\Zy'-:$^^m/n^m(Dm^^y 

[0 0 19] tuiEDnsBft. m^\i. iS«stcA^->^ 
mj&Lrc^:^^ hL<\t7.^ >/t^m\^^xm^x\tm& 
m\zmw^r^z.t\z^r)^ m^sbxus^mzm^^^ct 

> ^mWi^ m^^xm\^m^ \ZS i , B. C, PX\tGe 

^w:w.'^^^z.t\z^ommm\zmjs.t^:itf)^x^ 

-r^ctr^K. misbx^\,^mmxiy-^mn^m'^ji^t^ 

[ 0 0 2 0 ] :^^m(Dmmimmm\t. Ui^bx^i^mm 
xD--tsmm^mt'^^titzmmmm^^m^xv^^ 

mmmt^(Dmi^ijmx\t. v ^^yy ^ ^^xy^y 
^i^Wi^m^^xm^tmrn^^i^mLtz'^. \^mmn 

±m hyy^(r)\^y^^y}%i^^\^^hyy^m^n^m 

T\ -^-t^i^mi^^^m^^ztm-^nfcm^BE^mmi^^^ 
^\zmmt^ctf)^x^^o 

[ 0 0 2 1 ] 

iMmm] ^T. m^mm\z&':^\.^x^mm<D^mm^ 
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\z. :^mmm\z^^mn.T ^ i(D7^-^tm^0m 
ttJKox-^stcti. mi^F]'mzm^<Dmmtmn^m 

hyy!7^m^^nx\^^^o x-rS^HtA. mmm^zMfS. 

^tirzm^<Oy'-:^±^ ^ 2\Z^m^nX:i5r>. 

^ 2\zmmLx^-t^'{L^ ^ 3f)^mf^-^nxu 
^0 ■tT^t)t>. y'-^mizit. \tmmn^^hy y^ 

{zr^'DX5'-:^±^^ 2 t-^-t^±^ ^ 3 tf)^^Klzm 

h y y ^miz-^-t-^nmi^i OTi^j^fife^nxv^^o 

10 [ 0 0 2 2 ] 08Til. mM^m^lZ-r^Tzib. n#ti 
mmm.mhy y ^ 4 t (n + x) 

hyy^b(D?^:/)imf)^n. ^(D^mm^^m h y y ^ 

^nmVyy^ 4 C0^1t-:d^tf 1 0 ^cS^JA^tl 

Tl^^o (n + x) #tfieiE^S^ffi 5 {It^V:* 

[ 0 0 2 3 ] -y— 4^1fffi®^l 0tC2ffi*^V^t^ni^Jl 

20 ^mVy y ^ (O^^ \zmt ^X O^--^-^^ ^ 3 

it-#tsfs^«i 0 (Dt^x(D-^-t^mm^m\iffi<x 

iJ7 4 {C':3V^Ttt^0 !y ^ 4 \Z^^^Wi<0^''t^t^ 

^ z\z^-K\zAi^t. cnt^m^^ 0' 'fntzBi^<D 

\t. Vy y ^ A\zmom^(D^-if^^^ ^ 3<D3mm\Z 

X$>^c 

30 [ 0 0 2 4 ] Hi (a) \-Xm S (D^-t^± ^ ^ 3 (D^- 
Ji^lffBffi^l 0O^#:<gjS^^L. mi (b) - (e) 
\tmi (a) (^A- A^tC?&-:?:^c»f®©««J^^ro ^1 CI 
X, mi (a) H:tefrt^^^g5i)'^i, T^^'Xi^SSJ;0 

t)S^T^/^'S>o mi (a) iz7Rt^o\z. -^-tsitnm 
i$.io\t. mmm^mnm^n^mm^itmmmi 1 

(Drzisb<D^mf)mm'^nx\^^^7 ]^u7.ikuy-^m^ 
mmi2t. y'-^^Wi/w±mmn.^y \^0mmmm 

40 Bm-^n^]^mvmmmmm^ i s tf)^^mfi^'^nx\^^ 
i6ii. '^t^-^-t^i^mmmi oi^zmmt^y'-^ 

M®2 Ot^ltlStEi^S^ffi hyy^O^^bl^^T^t. 

[ 0 0 2 5 ] :^mmmx\t. '^^^^umm^mt. ^nm 

hyy^^zm^-r^iji^) izmr^mxm'i^mv^zmj^-^ 
nrzm^(Dmm(D}dy h 1 4 mmt^\iyhi4(D 
Nixm^mF^zm^-^ntzmmt^mmi st^z^K^m 
m^nxi^^^o mn.m^mmi s \z\t. mi\:(D\^^ 1 5 

a i)^Kl^\z h y y ^ 1j\^\zm\^^ (omitK^ 1 5 h 1 

50 ^mt^m^nxif^^o ccx\t. \iy h i 4 tm^m^- 
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mtnx^D. mini 3 a<D^\^y h 1 4\t^2mi 

[ 0 0 2 6 ] h I 4\t. mi (b) \Z^t<koU 

mw^mm. h^^^\tmi (c) izTjkt^ot^-^mwim^ 

4f)m}&^nx\^^^mmx\tm^s(D^f)m9i^\z^^ 

m^mFf)i^0±{zw^^^nT\^^^o ^L<\t^ 
t:^;/hi4fi. ill (d) iz^s^ <k o timmmw. x\t 

mi (e) \Z7r:^^oti-^mWim^mr:»o c<Dm^\z 

^mmx\tmwiSRnm^mFt)^m^^\zm^^nri^ 
i^mF^mj^-^nx^^^^o 

[ 0 0 2 7] m2\znm\Z^t^O\Z. ^IJiJl 3 aR 

tf^2 jiji 3 bo#if^y h 1 4(Diii (mmns,mnim h 

n±mhyy^<D\iy^\tTi)X&^, CCX\t. hy 
y ^ \iy^T X)\t\fy hmPw\zmL\^^o ^ 1 ^ij 1 3 a 
<D)^y hi 4 RZfm^^^mf$, 1 5\t. ^ 2 1 3 b (0 

t:^> h 1 4^^?^^m#^^i 5 tc*fbT. ^m^mn 

'ift-oX. B 1 ^iJ 1 3 a 0#^^if 1 5 \t. W.2n 

1 3 hom^t^2-:><om%m^mi$,\ b(omz\tm\. 

[ 0 0 2 8 ] IWI^ffllf HI (a) t:: ^ 1" . 

\z. m^mF\zmmt^^i^mi.xmi i^zsi^tn 
m(Dn^->(Dm%{t^mm^w^is,Lx^^^^. 
[ 0 0 2 9 ] m%-\y ^(D^it'^mmmmmt. &if^tB 
mn^m hyy^(D^^bui ^\znLx^^mzmw^ 

n/i. m 1 ^IJ 1 3 a (D-'^cOS^mii^^^ 1 5 (h^ 2 ^ij 
1 3 b (D-'r:)(Dm%{t^^^ 1 5 (hcDii:7:;^^a#fcT^o T 

t^t)^s m2\zyh'rko\z. ^i^iji 3 Q.<Dm%.\tnm 

WLl 5 0TtJX7vl 5 c i:^2^Jl 3 bOHmif^^I 
*S 1 5 0±ffiiJX^:/ V? 1 5 c 75^*ffi{C/ct-::>T, feSVM^^ 1 

m 1 3 a(D^mff-^^^0±fiJX^y >^ch^2^ijl 3 b O 

-^m%/^^m(r>m.%^y cn^>iMx^;/vi 5 

[ 0 0 3 0 ] if^mmx\t. m%^y K2 I^D&^HM 
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m^ftlg] 2 {::^-rS?^ 1 9 ^j^-^o il 2 J; 0 t)^^^ J:^) 
a^^y 1^ 2 l?&^1f$g|B^^4ffi Vyy^mi5n 

m<Di.iox\^y-)5) \ztti^t. ^n\z\^r>x\tm.m 
( + ) x« (-) cD:Sf^[c^^bT'i)o j:oT. 
{iLm.mmmm^^%\zo \zf^^^o\zy ^ - ^ny^um 

^ 1 ^ ±,\z^m\z{im^t^hx^i^'^^^^ctti^xt 

[ 0 0 3 1 ] :L(Dmn.'f^ X^Tf^. Jc> 2 

•llPCOJiJl 3 Si'BLXSl 3 btc^r^e^y h 1 4tm^) 
yy ^lLn:sLy^yff^%\z^^li^^'^id^<DX. }Ly 

gtri:t-<T. tf^;/ h 1 4(r>jimf^^n\zw,m.(o'^mtm. 

56Ti^l^o ^^mif 1 5 0±TMX7 V 1 5 c 

ii. tf ^7 h 1 4 C0±XJiTc^X7 V 1 4 a tCcfcoTfl^^ 
$n^:rc«i). m^X^mzVyy^^L>^U\^\Z^'^U 

m^umzf^^x^^. \.t^%'^%(r>^on.m^mF 

[ 0 0 3 2 ] z,<D^^nm.\z^y)mmhrzU^. ^m.m 

mtmz^^n^. m^mt^ih^o:>n(Dmw,m^mzm 

'^\Z\t^Xf\^'^<tlr:>X\^^fz. }i.y V 1 4<DhT'my~y 
30 fe;&f^X^;; 1 4 b (D ff^t^ tiff icT ^ o 

[ 0 0 3 3 ] [«^^iH&^#(^B 2 mmm^ m'^\t. * 

%0J(^?S^IB^i«f*O^2^Jg^?iJ^^t'o mi (a) \z 

v^o 'tt^^^mz\z7^'t^o\z. ■t^-Jt^ifig«i^3 0 

tl> IWlSlffi1«|g7!)^^fB^^n§MI^ffltf|SM^3 1 ch. ^ 

(Dmm^^m^nx\^^^T h u-x^s^d^v— ^i»s«i^3 
2t. y'-^^m/n^mmn^y \^(D^nBmn±^ 

40 n^i^^mmmm^m^s 3 tf)^^mj$.-^nx\^^^. m 

[ 0 0 3 4] ^mmmx\t. j^mvmm^m\t. mmm 

m^±m vyy^ ^^■is^vzmf^mxm^m.F xz^'^^-^n 

fcHa^S 4 ^iic(^mff^(Dm^{f^M^3 5 

3 5 ^.i:f^-^\i^\zVyy^15n\Z^^'^<nmtW.^^ 5 b 

3 0 tl^gT^x-^M^2 O0ifi!IB^S^^ Vyy 
50 ^0 + ^L^^^^■ro HtjfBlpIffltf ?EM^3 Ul. m3 1\Z 



( 

1 1 

> 3 8 JCct D-en^^nfl^^^n-^o lai (a) tmzt 
[ 0 0 3 5 ] m%mm^W(Dm a i^mm^ mA.\t. * 

[ 0 0 3 6 ] ^4 JC. 7f^if fSM^ 4 0 

/7 CO s ^ i6 ii ^ s tsp f ^ if $g 7&^E ^ ^ n 
§5itjea?aiifflitsM«4 3 tti^^m^'^fix\^^^. 
[ 0 0 3 7 ] ^nmmx\t. ^ik'^umm'^mt. mm^ 

fct:7h4 4(h> KST^ ti^y h 4 40rB^T^14MFti 
J^^^tl^c^mif ^M^4 5 (h(CJ:0f2^$tlTi.i^o 
?@S^<t^^^4 5 tdtt, ^i^b(^f^i]#4 5 aT&^SlMc 
^;/^:&fp]{c5S[^#Oi^{l:Me4 5 b;^n ^rR^flS^^nT 

i^^o 4 6^1. ^^i^t^-4^^i$s®^4 0 ^cpi^■r^x- 

HI (a) tmAt\t. m^^\tWif^^i)^. &1f$B(^{t^ 

[ 0 0 3 8 ] [amia^iSK#(Dm4*js«sj] m^\t. * 
^aja)^gS^IS^«#:<7)||4^JS^J^^to ^5{c^1-ct 

t^^m^^^^nx^^^^. 5 6t^. ^iSt}--5i^t*$sii^ 5 0 
[ 0 0 3 9 ] i^^mmx\t. 'i^mmmmmt. m^m 

4<h. ^S-r^S5 4(;)PBlTilttJKFt'?]^j7£$nfc5!l^ 

5 5 b7!?n ^0ffSi^^nTi/^^o Z.Z.X 
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2 jyiEM^nT^O. g^M?«5 4(7)tf^l!B^S^^ 

7 ^;^f^tC?QofcX^> V 5 4 a 5 4 b t twct-r^T. ^ 

1 SIJStRJ'-^ 3l|j5S««Itc^b;^cco^:IHto^^St;:J: 0, 

di (a) chii5<^^i. mm\t^f^^i^^. ^mu<^ 

10 [ 0 0 4 0 ] mmimmi^(Dm 5 mmm) m 1 iim^j 
m^-^mxh^. ^tz. '^^O2i(^^-t-i5^m<oi5^ 

[ 0 0 4 1 ] ^6 (a) \t. 

5^js«fij*^-ro i^%mmom%^^ 7.^x\t. iis^sij 

2'f^(D^^(D'0^^fz^mm^ Ai)^. It^SIB^Wifflh 

(Dmxm^mY \zm^'^rltzm%{t^^1$.^ 5 

5 aj&^SVWi h^7^:&i^tci£fnI#0?^^bSe6 5 b75>« 
1 ^miB^^tlTV^^o CldTtl. SMPe 4 (?)^ijti1f 

30 m^m'^^mvy V ^^-jimzAmmm-^rix^^ . 
use 4{?:)if$siB^^^^ K^7iJ7:*f^Ji»o7^cX7 V 

6 4 a t 6 4 b (hfCcfcoT. ^ lllSS««J'-m4^]i*3J{C 

[ 0 0 4 2 ] !16 (a) 0 n 1 #1tfgfB^^^^ h ^ ^ 

6 5(^T#JXy>^6 4 a i^33^J6 3 c (Dm%m^^m. 
6 5(7)±ffiiJX-;v6 4 a(c:j;-:>TiS^$n§c n2#3S^ 

rxn 3 ^mmimn^m vyv ^<D^>b%^ e e (D\tm\z 

40 •:::>l.^Tfe[^liTfe^oS^-9T. ^^^^ n 1 # h ^ 
7i:7±Jcaggi66bfcl.^^'&{CJi, ^ l^iJ6 3 a (hm3 
^^J 6 3 c Og^S 6 4 6 5 COM^^tiit 

^^ffi-rntfJ:V^o n2#. n 3#<^#1t^fB^^4ffl 

2'D(D¥\(^fk^m% 4 ^s^aif^^^e 5(7)m^^b-t±- 
[0 0 4 3] #h^7^4'i^«6 er^icT). ^^fc 

116 (a) (7)n l#'if$g|B^ll^ffi h^7^<hn 2 
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V 6 4 b .^^4^0 6 3 6(Dmmn^mi^e 5 c;0±»JX7 
4 a {Ci;-3T^S$ni)o n 2 # H ^ 7 ^ <!: n 3 # 

m^^m vyy^^ij\P\\z^n^nfzmtm%m^^'^ 
t'^ibfx.^m^m^iSi. ^^^mn^mvyy^i5mzm 

y^T x> ^S<^gMO?^^lfS(^PS#cfc D/h^ < bT 
a:(.^e>fiJ,^^7!)«*^o ^6 (b) \Z^(D-m^7F^ 

fib, me (b) {cii. Jif2ii«e0j?a?ffiif^®^<z) 
[ 0 0 4 5 ] igj6 (b) \z^\^x. Tt'^ummmWi^^ 

mn^mvyy^ijmzmj^^nx^^^. ^in^om^^ 

Pwfr^ H'7^y^t:>y5^Tp(^^2fg'e^^o 116 (b) 

(On \ %mm^mn^m vy y ^ (o^^bu^ o ecD&g 

^1^0 6 0 3 a<7)]l^fi^^^6 0 5 0±ffliJX:y v 
605a<h^5a^J603 eO^^^^Sl^e 0 5 OTtJ 

X^y f/ 6 0 5 a cfcoT^^^n^o n2#1ffSI5^ll 
^mVy y^(D^L-U 6 0 6 cD{4g^. ^ 1 ^ij 6 0 3 a 
<Dm%\tn^^^ 0 5 (^±fiijx^:/ v 6 0 5 b(h^3^iJ6 
0 3 z(Dm%^nm^^ 0 5<D±tJX-/>?6 0 5 btCcfc 
oT^^^nSo n 3#1f$SIB^^4ffi h^^yi57<D^'i^ 
^ 6 0 6 OliMJi, ^ 3 ^0 6 0 3 c (Dm%\t^m,^ 6 0 
5(DTtJx^7 v 6 05cch^5^J 603e (Dm.%\t^^ 
^ 6 0 5 OhmxyV 6 0 5 c J; T*i^ ^ tl ^ „ 

[ 0 0 4 6 ] t^-:?T, H€:n l#h^7i5^±t- 

&ilftJ6b:^cV^«^ti. mi^J6 0 3 ac^^e^^i^Si^ 
6 0 5(D±Mx^yvi^5^iJ 6 0 3 e(Dm%\t^^^^ 

;^c. n2^vy y^ }L\z\tm^^Lfz^^m^\t. mzm 

6 0 3 cCOa^lS^^^e 0 5 0±#JX7V<i:^l^J6 
0 3 a (DSimif ^^^0 6 0 5 ©TfiiJX'> 

1i-^(^ffl-rnt^cfcV^o n 3 # h ^ ^±tcfeg 

^a6b/cl'^«^«. ^5^116 0 3 ecDM!^{f^M^6 0 

5(D^my.y'Jtm'm^ 0 3c co^mm^^^e o 5 
\^^vy y ^^^(Dmn.'sy \zx jct^m.%\t^m.^(om% 
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t\z^y)%ibn^i)^ib. z(Dmx\t. 6 0 7 a, 607 
bRiK6 0 7 c i 3mm(D\^Lmmmm^mn^%^n^ 
e: <h (c /ct § » 

[ 0 0 4 7 ] [^^BE^jS5#:0^6*Jg«»J] tf^yh^S 

^^\t.m?f\o:>Rt>y)\ztm^^mz^r>x. ^--^^mn^ 

^(^^^ffl^Si:^0X>y s^^ff^^bfco *^iS^^JtcJ;^ 
1^-- #tf $§ffl^OS|5^l|lr®^iI 7 fC^To m^tLX^ 
MJCN i P / ^>4^$nfcA 1 &^*1S7 1 ^^l^. ^E-CD 
±tCC rTfiSi^? 2^MJP*?I5 0 nmT^SK^tb. ^ 
10 6{'-^0±tCS i Jl^Mi?^2 0 nmtc^MbfCo 

T% S i l/:t>I^OJ^j£14'1':t>X75^>:^S-e 
A'^-X>^:^b. lai (a) 1 4 fCffl^t-^iiR^ 

\Z(D^S im^^^htz. Z.o:> ±.\ZCoC r T a«ttig7 
3*KM40ninH, :^-7j^ >ftS]l 7 4 1 0 

nm\Z]W-k^mLfz\k. ^^'^^\ZX 4 0 OX:xinm 

^Mmi^tz. z(Dm9!^mz^^xs \7tmtim'&m^\z 
[0 0 4 8] m.%^mmwtnn\z^mhfzv'7s stf- 

X^ffll^. S i 7C^^^tS[$it;^cM^7 5 (htem^it/j: 
20 Vi^«(D^tt]g05|^^:^^^^B r tM]pC7)^I (B r • 

d) ^tiiiMii^K^^bffii^gM (V SM). Tiiy^bfcch 
z,^. s i7tm^i^ik%i'^^x\^^fs.\^^m'&.mommx\tWL 

^MO 9 0 G • Mm-e*0 , S i 7C^Srtetfi[^ii:;fe?i'S 
^(D®^Tli0TS-:>;^Co 
[ 0 0 4 9 ] *j|;Si^J^C:feV^Tt). V ^ y y 'BlXS 

^ ^ t:: J: o T « ^ m ^ «i ^ <D h ^ ^> ^ :^ 1^ ¥fT 

1^2^(Dy.yz:>tim^^n^(0X. m%^y Y<DlEm^ 

{tm^^ti^^mtfi^. mimmmtnm\zLxim^ 
30 m.^x^^nfzm%\t^m.mzmtKU^ i ^n/rie^b 
Tiisea!^PfflHt-4^1«$sib):itc:5. fesi^^ffi^tc 

+ Hz - + ^kH z (D^53'(Z)iin7tit, Se*0ii^Jcit^ 

[ 0 0 5 0 ] S\(DRt)K^\Z. B. C, P, Ge^Siltt 
|g4'tlffiSS[bT#^^^ttm«^5^^bTt>lRl1i(D^*7&q# 

etii^co im'&^m\t. mKon^-y^Amzm^-^m 

attM^T?l^jSbTit-#i«|g^f#^c:<!:^>T#^o ± 

w.^\^w.^nm9\(D^o\z. :^%m(Dm%%^mmmt 

[ 0 0 5 1 ] mm.mmmmonmm'] m 9 if^m 
\z^^m.%um^^m(D'^mm^^to (a) \z\t. 

cD«sis^^i-o >^7x-x 9 1 ^:f^bT, 0 

50 )v=^-^^xs^m^timW}'^ri^. ^ 6\z-[>!^y x.- 
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a?)[lIKg|5 9 4 fc^V^T, it-3l^<t-^^^>y KT^^'zlX 

^/S4IlISSa5 9 5 {C*5V^T, ^^^x-i5^ttS7&^iB^/ 

[ 0 0 5 2 ] ;i ^^fS^iS^/5^^c7){5giffgn. lo 
^iJ^oJ: ^ ^cfflS^n^o 119 (b) \t. SutSigfi^Sffliffl 

$nrcii-^ti. IS53^[eIg§9 9 Jc<^ D«^$n. jiffl^tH 

[Eigs 1 0 0 tci^^nx. ^j^-r ^ >^^^iHisii 0 1 tcj; 

- » CD fi£ ffl ffl ft ^ <^ n n t;: *f b T 1J- > y ; 1/ >^ - 

;i/ H[eii2§ 1 0 2 jCct Dit>7';u^-;i/ H^n. ^n^n 20 

[ 0 0 5 3 ] m%^m%^(om^^i5m(o^ 1 ^mm^ 
m 1 0 :&rj^^ 1 1 *^0j<D?^^fE®is^2^&r;^^mE 

^gMO®3t*^c7)^ l^MM^^To illO^i.T^I-J: 

o\z. ^r. y ^ wy7sV^^^Lrzmi\z\y-^^ 

fB*WJcJ:0. m^(D/^9->^m^^::^^X\tX^> 30 
j-^^ifmt^ iXy^yy'S 1 ) „ 
[0054]:*tc,:^/^X-^Si ^oa^fEiilK^*^* 

mhxm^t^o z.n^m»i^rc'ik> mncDijii^xmrn 
[ 0 0 5 5] '^\z. ^itd,mmmmi*^mmu±\zm^m: 

3) o zz,r\t. T.v^yy'S 1~S 3 T«Hmfaiift#:ffl 

mf.i,E<Dmm^zm.^^^^n^ (x-ryys4) , 50 



^mW^S - 1 8 0 3 5 0 

16 

[ 0 0 5 6 ] :k\z. i^^T^f X^gMO^SBJ: 0 , tJ-- 

m^mmm^\z^r)^:^[^\zmitt^ (xx^>ys 

C^T^^yT'S 6) . 

[ 0 0 5 7 ] &i±(Dxs^iM 1 1 ^m\^^xmm\zmmt 

-o) ^^mhfzm'^iz'Di^^xm^^. y.y-yfszx. 
m 1 'BLXsm 2(o\f.v vn^-y^t^^-^tifzm.^mo%- 

it-^lfffifii® 1 Oli. mil (a) ©J;-9fr;^j:oTVi 

^ttfg^ia^T^^i 1 8;o^\ it'^ummmumi^i ?^\z 
tt, tr^;/ H 1 47&«^n-^*n?^^$nTii§o 

[00 58] Xxu/7'S4-e, 7.\^y\^)v\zm%^y H 
it-#1f IS#t5A^fflco^^^^y H 1 1 0{ci:0. ^(D 

m'&mti^±mzf^tcr>x-i3^\z {^n^m^^mvy 
v^i5^\z) asE^fk^n^o ^<07.'ry^\z^y). m 

^m\t-m\zmt^n^(DX\ z:(Dt^(DV'7v^i3^ 

oa^b^sUiHl 1 (b) (D^o\Zf^':^X\^^^. mi 1 
(b) \z^\^^X. 1 1 1 «?^14MF)^^e)4i;fcmm^^ 
■To 

[ 0 0 5 9 ] m%iii ^^^^^z.t\z^y). m^iL 

^m<Dm%^y H 1 1 0 1 1 (D^ 1 7 

K^mmthxmm'Li itz^ymntc^mt. ^ct^^b 
-^^iz^mh 1 2rz}rmtirz&mt\zj^%mmm^^m 

x\ itmAf)^^^mL 1 1 Rummh 1 2rz^fmnrzm 
m\z. ^n^nmitK^^wi^A^-yxm^^izm^ 
iitjo cdvx. m^ijtummmmmmi sonify hi 
4m\z. miRzsm2\z7Rtn^-y^n^m%m^m 
mi s-^^m^-^n^. m'\imF\z^^i)^i:^mi iru 
1 8f)n^j^^rix\^^ti.\^^x\ mm^^n^^^^UT 
7.^mf)mn.^iztm^ri^^^\t. m%iB^mml 5 
tm^\z^n^(D^mhmm^n^, 
[0 0 6 0 ] mmmmi^(Dmm^m(Dm 2mmm'} 
mi 2Rzsmi 3\t. ^^B^omntmmitRumm'E, 

^g^c7)Mii:^ffico^2^M^J^^1-o mi2\z^'t<k 

viz. m^(D}iy h/^^-y^i^'z>}^y hmj&m'^T.^ 
(x\t7s^yn) ^i^mt^xm 1 1) . 

\dy h/^^-yf)^^^-^nrzm^'f^ 7.^m(Dm^^% 

^xm (xx'^/^s 1 2) . mwi±\z^-^mmm<Dm 
\±m^m^t^xm (xx'>7's 1 s) . ru. ci-^b 
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x^xm (T.x^T's 1 4) \t. mi o(D^i^mm(D 
[ 0 0 6 1 ] c<Dm2m^mr\t. m^m^^F (D±m 

[ 0 0 6 2 ] c(Dy5m^mm^mmi^(Dm5mmm m 

6 (a) #M] \zm!^t^t. ]^T<D^o\zfji^. C(D 
mn.y'^ :^^o:>l^-t^mi$i,6 o\z\t. ^isti^fJ:'^ 
\z. mmm^nmme 3\z\tm6 7\z^y)mmmmm'^ 

mm'iinm^e 3 izitmmme 4 iz^r^^jg^^ummmm 

So 

[ 0 0 6 3] z.(Dm7&ij&r\t. mmmyjmo)^!^ 

mm.'^m.%mz%z%t^zh\z^y). fiff^0'^t-:^if 
mtiE\z^^mm\t±<^]::^t^<r^^. 

[ 0 0 6 4] 

imm(D9J}^] ^^m(Dmmmmi$^\z^Mt. 

':^mz^niii. ^-t^mm^m^^miztEm'^nrzmm^ 
mm^^^Bizmmt^ctfj^rt^. ^tz. ^^bjo 

imi] (a) \tmn.mmmi^(omimmm<o^-t^^ 
mmm<Dmf$.^7r:'rw^^mm. (b) - (e) it^o 

[112] miom%nmm^(Dwmmj^m^^-r^m 
mo 

[m4] mmmmi^(D^3mmm<DD--t^mWim^(D 
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[116] (a) \tm^mmm#<Dm5mmm<D^-t^m 
mm^(7)mf$.^^^t^^¥mm. (b) \t^m\(Dwm 

im7] mm^mmi^omemmmcDm^mmmo 

[US] «^^E^JRft©±#:Slfi&&^-r¥iillo 

[HQ] (a) }ftm%mmmm(D^tiimi&mfS,^7nt^ 
10 D^y^d. (b) mtm^^m^mz^i^^xtiLmm^^ 

±f&t^rzi!b(D\El^:fay^mo 

imi 0] mmmui^omin^^omimmm^^^r 
[^1 1] (a) «^amfBgiis^oKig:*aoml*^s 
(b) \thyy ^■j5\^(Dmi[:^m^^tmm 

Mo 

[HI 2] ^K^fB^«^<^S3t;^fe©m2*JS«»J€^-r 

20 [ill 3] m%tmmi^(Dm'^tijm(of^2mmm\z^r^ 

Ho 

[HI 4] fie5f5(7)i^fCx^ ;^:J7{c*5ViT, I^DIt^lB^ 
n^mhyy^conm^^^t^ (n + x) #ir^3'T 

4-Ti%^m.m%^^mYyy^. 5- (n + x) 
#tffSt2^^4^ 1 0-1^— THIt^M^. 1 

30 1 -iRisiffllf fs^^. 1 2 -T H i/x^r;cf>^/7iffg® 

1 3 -iifitSJJiSP^It^SM^. 1 3 a-iitJ^SiJ?SPffl1f 
^^l^J, 1 3 b-iifie$iJ^ffl1tSS2^J, 14-t!';; 

14a, i4b-x-;v, \ ^-m%^t^^m.. i 

5 a -e^kcOI^^. 15b-a{k^S> 15C-X7 
V. \ ^-Vyy ^^L-'^. 17, 1 8 -^g. 1 9 -{5 
S^Mff^Sfl^. 2 0-x-^^^, 2\-m%^y 

3 0-tJ— 7}?1tS^i^. 3 1-I^»iffl1ffgm^. 3 
2-TYV7s'BLUy-^^m,%.^. 3 3-5i«ESiJia?ffi1f 
3 4-IHIBI5. 3 5 -S^mm-^M^. 3 5a-S^ 
40 ^l:(?)f^^. 3 5 b-il'fbJS$5. Z^-Vyy^^L-U. 
Zl '"{him^-y. 3 8 ■••flg|5/^:$'->. 4 0-1t- 
#1t?S®*S, 4 1 -f^aiffilffg^I^, 4 2--TK1/7.R 
^if^m^. 4 3-iit^SiJta?ffi1t?g«i^. 4 4- 
MyV. 4 5 -^^{f^^^. 4 5 a -i^^bcDl^^. 4 
5 b '••?IJ{[::J^g. 4<o"'Vy y ^^>b%%. 4 7, 4 8 - 
5 0 -it-Ji^lf 5 1 -MIKe^W 5 

2-7Hi/;^&ic;>— i^itfsM*?, 5 3-3ifiesijffl!ffiif 

^^J^. 5 3 a-ii«esmffl1tfgmi^J. 5 3b-iifie 

^'JW^if ^1^^2^|J. 5 4-I^MP. 5 4 a, 5 4b-X 
50 yi/. 5 5 ■••S^^{f 5 5 a-y^^k(Df6]€. 5 5 
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